A novel function of 20-hydroxyecdysone: translational repression of the lysosomal protease mRNA in the mosquito fat body.
In the female fat body of the mosquito Aedes aegypti, lysosomes play important roles during the cessation of vitellogenesis by degrading the biosynthetic machinery and aiding the remodeling of the fat body cells. A detailed study of a mosquito lysosomal aspartic protease (AaLAP) has shown a unique expression pattern in the vitellogenic fat body: the level of AaLAP mRNA dramatically rises and peaks at 24 h post blood meal (PBM) correlating with the high titer of ecdysteroids; however, there is a 12 h lag before peak levels of AaLAP protein and its enzymatic activity has been observed. These observations suggest that the high titer of 20-hydroxyecdysone (20E) may hinder translation of the AaLAP mRNA. Here, we used an in vitro organ culture to study the effect of 20E on the protein synthesis of AaLAP in the fat body. The increase in the AaLAP protein level in the fat body, dissected at 24 h PBM and incubated for 6 or 12 h, was inhibited by the presence of 10(-5) M 20E in the medium. Incubation in the hormone-free medium did not effect accumulation of the AaLAP protein which proceeded at the levels comparable to the intact insect. Furthermore, the effect of 10(-5) M 20E on the AaLAP accumulation was reversible. These experiments support the hypothesis of the 20E-mediated repression of lysosomal protease mRNAs at the translational level in the regulation of vitellogenic and postvitellogenic events in the mosquito fat body. Analysis of the 5' and 3' -end untranslated regions (UTR) of AaLAP mRNA form secondary structures suggest that they may also contribute to mRNA stability and 20E-mediated translational inhibition.